[Abstract] Phagocytosis of invading pathogens and their subsequent clearance in lysosomes is important for organismal fitness. We have devised the following protocol to extract phagocytic hemocytes from wild-type and mutant Drosophila larvae and infect the isolated hemocytes with GFP-labeled E. coli to measure the rate of phagocytosis and degradation within individual hemocytes over time.
3. Use spectrophotometer to measure optical density at 600 nm (OD600).
a. Measure bacteria with broth, and broth alone.
b. Subtract OD600 of fresh LB broth from bacteria with broth. 6. Under a dissecting microscope, use forceps to pinch and immobilize the tail end of the larva and use another forceps to grab and rip the outer cuticle of the larvae from tail to mouth (see Figure 1 ).
Figure 1. Larval dissection. This image depicts the way forceps are used to hold (left forceps)
and dissect the cuticle of larvae covered with S2 cell media with the right forceps along the larval midline (jagged black line) thereby releasing the larval hemolymph into the S2 cell media.
7. Rip open all ten larvae in the media droplet on the coverslip.
Note: Do this step as quickly as possible.
8. Remove larval carcasses from the media droplet.
9. Incubate hemolymph in media on coverslip in the Petri dish to allow hemocytes to attach to coverslip (at 25 °C for 15 min).
a. This 15-min incubation will be sufficient time for hemocytes to adhere to the coverslip.
b. After about 10 min, melanization may begin to occur (see Figure 2 ). 11. Hemocytes will adhere to the coverslip, while the PBS washes remove the majority of crystal cells, which are mainly responsible for melanization.
12. Remove the coverslip with forceps and place on Kimwipe, then place in a dry Petri dish on ice.
C. Expose hemocytes to GFP bacteria 1. Add enough GFP bacteria in Schneider's Drosophila medium from step A5 (40,000 bacteria/µl) to cover the entire coverslip without spilling over the edge of the coverslip (~200 µl).
2. Incubate bacteria with hemocytes on ice for 20 min to allow the bacteria to adhere to the cell surface.
3. Rinse 3 x by pouring PBS into the Petri dish and swirling gently. Remove PBS by pouring off.
4. Remove coverslip with forceps and place on Kimwipe, then place in dry Petri dish.
5. Add fresh, warm Schneider's Drosophila medium on the coverslip for the desired amount of chase time (in wild-type hemocytes the majority of bacteria will be digested and undetectable by 45 min).
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11. Slowly lay the coverslip with stained hemocytes onto the drop of Vectashield.
12. Seal the edges of the coverslip to the slide with nail polish.
13. Image the cells on a confocal microscope with a 63x objective and 3x digital zoom.
Data analysis
To determine the number of remaining bacteria at different time points in different genetic backgrounds, confocal images were opened with ImageJ (NIH) and smoothed with a Gaussian blur of one before merging bacteria and phalloidin-stained channels. The number of bacteria within individual cells was counted and recorded in a Prism (GraphPad) spreadsheet as a single data point for each cell. Bacteria were counted when the entire GFP bacterium was surrounded by phalloidin staining. At least 25 cells were counted for each of three experiments. Prism software was used to plot a box and whisker graph and to perform a one-way ANOVA comparing relevant data sets (all to all). 2. Hemocytes isolated by our procedure are mostly phagocytic active plasmatocytes, but also contain crystal cells that make up some 5% of the hemocyte pool (Tepass et al., 1994) . Upon activation crystal cells secrete prophenoloxidase which is activated by proteolysis.
Subsequently, the activated phenoloxidase initiates a melanization reaction that interferes with imaging of bacterial degradation products (Neyen et al., 2014) . Therefore, after all the larvae
have been ripped open and subsequently removed from the media, it is critically important to prevent the Schneider's Drosophila medium from turning black. The melanization process will start around 10 min after the larval dissecting begins and will proceed with hemocytes cannibalizing other hemolymph cells (i.e., crystal cells). Other researchers (Tirouvanziam et al., 2004) added protease inhibitors to the isolation medium to suppress the protease cascade that initiates melanization. We found, however, that our approach was sufficient to minimize melanization, while avoiding any potential effect of the protease inhibitor on phagosome maturation and bacterial degradation. 
